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(54) Scanning device. 

(57) A scanning device for scanning an original 
which is set at a predetenmined position and 
has information recorded thereon comprises : a 
plurality of light emission members for emitting 
lights of different wavelengths from each other ; 
a first reflection member having a plurality of 
reflection planes for selectively reflecting the 
lights of a plurality of wavelengths directed by 
the light emission members and light emission 
auxiliary means ; second reflection member for 
reflecting the light reflected by the flrst reflec- 
tion member to. focus it on original sheet in a 
linear pattern ; and focusing means for focus- 
ing the information of the original onto a sensor 
in accordance with the reflected light from the 
second reflection member. 

The device has depressions arranged around 
the light emission members for reflecting lights 
and the depressions are shaped differently de- 
pending on the wavelengths of the light emis- 
sions of the corresponding light emission 
members so that the light intensities of the 



respective wavelengths of light emissions and 
the decrease of ununiformity of the light inten- 
sity are attained. 
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embodiment of the present invention; 

Figs, 2Aand 2B show detail of a light source 601 

in Fig. 1; and 

Fig. 3 shows a line arrangement of LED chips and 5 
a light emission member 301 of the LED chip and 
depressions 302 and 303. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS w 

Fig. 1 shows a device forforming an image in one 
embodiment of the present invention. 

In Fig. 1, the device comprises a light source 601 , 
a concave mirror 611, a mirror 620, a mirror 621, an is 
image forming lens 631 and a sensor 641. 

The light source 601 uses LED chips of three col- 
ors as a light emission source. 

The convex mirror 611 is of troidal design, that is, 
it is a mirror having curvatures of two different axes 20 
for linearly focusing the lightfrom the light source 601 
onto a plane of a film 622. 

The mirror 620 reflects the light reflected by the 
concave mirror 611 to direct it to the plane of the film 
622. 25 

The mirror 621 reflects the light transmitted 
through the film 622 to the image forming lens 631. 

The image forming lens 631 focuses the reflect- 
ed lightfrom the mirror 621 onto a sensor 641. 

The sensor 641 Is a CCD which converts the light 30 
focused by the image forming lens 631 to an electrical 
signal. 

The film 622 may be a negative film or a positive 
film so that is light transparency. 

Figs. 2A and 2B show detail of the light source 35 
601 of Fig. 1. 

In Figs. 2A and 2B. the light source 601 compris- 
es two red LED chips, four green LED chips, six blue 
LED chips, a support table 650, a dichroic mirror 660, 
an infrared block filter 661 , a common lead 670, a blue 40 
lead 671, a red-green lead 672 and an insulator 680. 

The red LED chip uses GaAIAs (gallium alumi- 
num arsenide) as a material and has a cathode elec- 
trode on a top light emission plane and an anode elec- 
trode on a bottom surface. The green LED chip uses 45 
GaP/GaP (gallium phosphor/gallium phosphor) as a 
material and has an anode electrode on a top light 
emission plane and a cathode electrode on a bottom 
plane. The blue LED chip use SiC (silicon carbide) as. 
a material and has an anode electrode on a top light so 
emission plane and a cathode electrode on a bottom 
plane. They generate lights of red, green and blue, re- 
spectively. 

Six LED chips are arranged on the support table 
650 in two lines, namely, the red LED chips and the 55 
green LED chips in one line and the blue LED chips 
in one line. In the line of the red and green LED chips, 
they are arranged in the order of green, red, green, 
green, red and green. They are arranged by taking 



the ununrformity of illumination due to the difference 
in numbers into consideration, although the present 
invention is not limited thereto and further improve- 
ment may be attained by changing the distances be- 
tween the LED chips. 

The numbers of LED chips of different colors 
used are different because of a big difference be- 
tween light emission intensities per chip of the pre- 
sently available LED chips of various colors. How- 
ever, since the illumination light intensity may not be 
unified by merely changing the numbers of chips, the 
light emission times of the LED chips of the respec- 
tive colors may be adjusted when the image is read. 

The respective LED chips are arranged such that 
the optical distances from the light emission surfaces 
of the respective LED chips to the exit planes are 
equal. As a result, the light of alt colors are focused 
on the film 622. 

The support table 650 is made of a conductive 
material. 

The common lead 670 is electrically connected to 
the support table 650 and the blue lead 671 and the 
red/blue lead 672 are insulated from the support table 
650. 

The common lead 670 is connected to the 
anodes of the red LED chips, the cathodes of the 
green LED chips and the cathodes of the blue LED 
chips through the support table 650. 

The blue lead 671 is insulated from the support 
table 650 by an insulator 680, and wire-bonded to the 
anodes of the blue LED chips. 

The red/green lead 672 is insulated from the sup- 
port table by the insulator 680 and wire-bonded to the 
cathodes of the red LED chips and the anodes of the 
green LED chips. 

It is necessary to arrange the red LED chips and 
the;^ green LED chips which use the common lead, in 
the opposite polarities so that the red, green and blue 
LED chips can independently emit lights. Since the 
red LED chip and the green LED chip used in the 
present embodiment are of opposite polarities as de- 
scribed above, it may be attained by a vertical ar- 
rangement for all LED chips. 

The dichroic mirror 660 comprises a dichroic 
plane 666 and an aluminum plane 667 coated by an 
aluminum layer. The blue light emitted from the blue 
LED chip is reflected by the dichroic plane 666, and 
the red and green lights emitted from the red and 
green LED chips pass through the dichroic plane 666 
and are reflected by the aluminum plane 667. Those 
reflected lights pass through the same light pass on 
an exit plane. 

The blue LED chip which use SiC as the material 
emits not only the blue light but also a small quantity 
of green light. Since a blue reflection film for selec- 
tively reflecting only the blue light is applied to the di- 
chroic plane 666 of the dichroic mirror 660, the green 
light from the aluminum plane 667 is not reflected. 
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slightly closer to the dichroic mirror 660 in order to de- 
focus the light in the present embodiment, it may be 
arranged to be further to obtain the defocusing. How- 
ever, they are arranged to be closer in order to pre- 
vent the light intensity from being reduced. 

Since the light intensity decreases when the light 
is defocused, the positions of the LED chips which 
have high illumination light intensity may be shifted. 
In the present embodiment, the red LED chips corre- 
spond to such LED chips. 

In the above embodiments, the light is transmit- 
ted through the recording medium such as the film. 
Alternatively, the present invention is applicable to a 
device which reflect the information of the recording 
medium to read it. 

Since the optical aid means is provided in the 
present invention,. the light from the light emission 
member can efficiently directed. 

Since the optical distances from the light emis- 
sion members to the recording medium are equal, the 
light intensity on the recording member increases. 

Since the light is focused slightly off the recording 
medium, the positioning of the sensor is facilitated 
and the ununiformity of the light intensity of the tight 
illuminating the recording medium is eliminated. 

By converging the light by the lens aperture, the 
flare is prevented and a light image of a high contrast 
is attained. 

Since the reflective depressions which are differ- 
ent depending on the wavelength of the light emis- 
sion are provided, the light intensities are increased 
and the ununiformity of the light intensity is reduced 
for the respective wavelengths of light emission. 

Since the first reflection member reflects only the 
visible light or a light of only a desired wavelength, no 
adverse affect to the information is produced and the 
infrared ray is not reflected. 

In the embodiment, since the LED chips are ar- 
ranged so that they are inclined approximately 30 de- 
grees to arrange the four corners around the center 
axis in order to bring the maximum light emission por- 
tion of the light emission member around the center 
axis of the light emission member, the light intensity 
on the center axis of the line increases. 

Since the focusing means for focusing the re- 
flected light from the first reflection member to the 
second reflection member is provided, the leakage of 
the reflected light is prevented. 



Claims 

1. A scanning device for scanning an original set at 
a predetermined position and having information 
recorded thereon comprising: 

a plurality of light emission members for 
emitting lights of different wavelengths from each 
other; 



optical aid means arranged around said 
light emission member for focusing lights of differ- 
ent wavelengths emitted by said light emission 
5 members; 

said optical aid means being depressions 
capable of reflecting lights and having different 
shapes depending on the wavelengths or distrib- 
ution of the light emissions of the corresponding 
10 light emission members: 

a first reflection member having a plurality 
of reflection planes for selectively reflecting the 
lights of a plurality of wavelengths directed by 
said light emission members and said optical aid 
75 means; 

a second reflection member for reflecting 
the fight reflected by the first reflection member 
to focus the lighton the original in a linear pattern; 
and 

20 focusing means for focusing the informa- 

tion of the original onto a sensor in accordance 
with the reflected light from said second reflec- 
tion member. 

25 2. A scanning device according to Claim 1 vyherein 
said light emission members are arranged such 
that optical distances from the document sheet 
are equal. 

30 3. A scanning device for scanning an original set at 
a predetermined position and having information 
recorded thereon comprising: 

a plurality of light emission members for 
emitting lights of different wavelengths from each 

35 other; 

optical distances from said light emission 
members to the original varying from wavelength 
■ to wavelength of the light emissions of said light 
emission members; _ 
40 a first reflection member having a plurality 

of reflection planes for selectively reflecting the 
lights of a plurality of wavelengths emitted by said 
light emission members; 

a second reflection member for reflecting 
45 the light reflected by the first reflection member 

to focus the lighton the original in a linear pattern; 
and 

focusing means for focusing the informa- 
tion of original onto a sensor in accordance with 
50 the reflected light from said second reflection 

member. 

4. A scanning device for scanning an original set at 
a predetermined position and having information 
55 recorded thereon comprising: 

a plurality of light emission members for 
emitting lights of different wavelengths from each 
other; 

a first reflection member having a plurality 
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lights of a plurality of wavelengths emitted by said 
light emission mennbers; 

a second reflection member for reflecting 
the light reflected by the first reflection member 5 
to focus the light on the original in a linear pattern; 

directing means for directing reflected light 
from said first reflection means to said second re- 
flection means: and 

focusing means for focusing the informa- io 
tion of the original onto a sensor in accordance 
with the reflected light from said second reflec- 
tion member, 

the information light of the original project- 
ed by said second reflection means being con- rs 
verged smaller than an aperture of said lens. 

11. A light projection device for a scanning device for 
scanning an original having information recorded 
thereon comprising: 20 

a plurality of light emission members for 
emitting lights of different wavelengths from each 
other; 

said Jight emission members being ar- 
ranged in line and arranged such that a maximum 25 
light intensity portion appears around a center 
axis of the line; and 

optical aid means arranged around said 
light emission members for focusing the lights of 
different wavelengths emitted by said light emis- 30 
sion members; 

said optical aid means having different 
shapes depending on the wavelengths of the 
light emissions of the corresponding light emis- 
sion members. 35 

12. A light projection device according to Claim 11 
wherein said light emission members are LED's 
having light emission portions of generally square 
shape and said LED's are arranged such that one 40 
side of the square is inclined approximately 30 
degrees from the axis of the line. 

13. A light source for use in a scanning device, said 
light source comprising an array of light-emitting 45 
elements arranged to emit light at a plurality of 
wavelengths, each element being provided with 

a respective reflector, the reflectors having differ- 
ent configurations, and the intensity distribution 
of the light emitted by said source being depend- 50 
ent on those configurations. 

14. A scanning device for scanning an original locat- 
ed at a predetermined position with an array of 
light-emitting elements arranged to emit light at a ss 
plurality of wavelengths, the optical distances be- 
tween the elements and the predetermined pos- 
ition varying, and the intensity distribution of the 
light incident in the original being dependent on 



the variations in those distances. 

1 5. A scanning device for scanning an original locat- 
ed at a predetermined position, said device conrv 
prising means for focusing an incident light beam 
at a focus point slightly offset from said predeter- 
mined position. 

16. A scanning device for scanning an original, the 
device comprising a lens for focusing light from 
said original on to a detector and means for caus- 
ing the light entering said lens to be converged to 
a size smaller than the aperture of said lens. 

17. A scanning device for scanning an original, said 
device comprising means for reflecting incident 
light on to said original, said reflecting means be- 
ing arranged to reflect substantially only visible 
light. 

18. A scanning device for scanning an original, said 
device comprising means for reflecting incident 
light on to said original and means for detecting 
the light after incidence, said reflecting means 
being arranged to reflect substantially only light 
having a wavelength appropriate to the response 
characteristics of said detecting means. 

19. A light source for use in a scanning device, said 
light source comprising an array of light-emitting 
elements arranged in a substantially straight line, 
each having a generally square light-emitting 
face, each element being oriented such that the 
corners of the respective faces are close to said 
line. 
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